In today's financial market there is a debate on the efficiency of markets between theoreticians and practitioners. While the former are trying to demonstrate the efficiency of financial markets, the second group believes that financial markets are not efficient. Evidence showing the efficiency of financial markets would also be a proof of the fact that asset portfolio managers would not be able to gain a higher rates of return than the market portfolio rates of return, in the long run. One way to demonstrate the thesis of the inefficiency of the financial markets, it is, among others, examination of calendar effects. Their existence undermines the efficient market theory and allows to construct an investment strategy which permits to obtain positive excess returns (above the rate of return of analyzed stock market index).
INTRODUCTION
Efficient market hypothesis (EMH), the center of the influential paper of Fama, has been a cornerstone of financial economics for many decades 2 . Although current definitions differ from those developed by Fama, the efficiency of markets prevents systematic beating of the market, usually in a form of above-average risk-adjusted returns. The problem of the financial markets efficiency, especially of equity markets, has been discussed in a number of scientific works, which has led to a sizable set of publications examining this subject. In many empirical work dedicated to the time series analysis of rates of return and stock prices, there were found statistically significant effects of both types, i.e. calendar effects and effects associated with the size of companies. These effects are called "anomalies", because their existence testifies against market efficiency. Discussion of the most Kramer 22 provided evidence of negative Monday and Tuesday returns for Frankfurt exchange. In works of Solnik and Bousquet 23 , Agarwal and Tandon 24 , there was found an evidence of negative Tuesday rates of return in Paris market, while Condoyanni et al. 25 and Peiro 26 demonstrated negative Monday and Tuesday rates or return on the same market and Barone 27 in Milan. Research regarding rates of return on other markets was performed in works of Kato et al. 28 , and also by Sutheebanjard and Premchaiswadi 29 . On the Polish market, findings regarding the day-of-the-week effect were conducted among others by: Buczek 30 , Szyszka 31 and Czekaj et al. 32 . B) Monthly effect -achieving by portfolio replicating the specified stock index, different returns in each month. The most popular monthly effect is called "January effect", i.e. the tendency to observe higher average rate of return of stock market indices in the first month of the year. For the first time, this effect was observed by Keim 33 , who noted that the average rate of return on stocks with small capitalization is the highest in January. In the case of large and mid-capitalization companies the effect was not so perceptible. Although January was the best single month in UK, the period from December to April consisted of months, which on average produced positive returns 34 . Bernstein 35 , taking into consideration the behavior of the US equity market in the period from 1940 to 1989, gave the interdependence between rates of returns in each month. Modern researches, e.g. Gu 36 and Schwert 37 show that in the last two decades of the twentieth century, phenomenon of the month-ofthe-year effect was much weaker. This fact would suggest that the discovery and dissemi-20 K. Borowski nation of the monthly effect in world financial literature contributed to the increase of market efficiency. C) Other seasonal effects -in the financial literature, there can be found following calendar effects: 1. The weekend effect -Cross 38 found that markets tend to raise on Fridays and fall on Mondays. His findings generated a flood of research, e.g. Lakonishok and Levi 39 , Jaffe and Westerfield 40 , Condoyanni et al. 41 and Connolly 42 . The literature presents two ways of computing weekend rates of return. In the first case, Friday close and Monday open prices are used, while in the second one Friday close and Monday close prices are employed. 2. The holiday effects -markets before holidays or other trading breaks tend to rise.
In the US there is a number of studies elaborating on this issue, e.g., Fields 43 , Ariel 44 , Lakonishok and Smith 45 and Cadsby and Ratner 46 . 3. Within-the-month effect -positive rates of returns only occur in the first half of the month 47 . 4. Turn-of-the month effect -average rate of return calculated for the last day of the month and for three days of the next month, was higher than the average rate of return calculated for the month, for which the rate of return of only one session, was taken. Lakonishok and Smidt 48 found that the four days at the turn-of-the-month averaged a cumulative rate of increase of 0,473% versus 0,0612% for and average four days. The average monthly increase was 0,349%, i.e., the DJIA went down during non-turn-of-the-month period.
The aim of this article is to examine statistically significance of monthly returns in January and December, with the use of closing prices on the last sessions of two consecutive months in selected financial markets represented by the following 22 stock indices: AllOrd, AMEX, B-Shares, Bovespa Buenos, BUX, CAC40, DAX, DJIA, DJTA, DJUI, EOE, FTSE100, Hang Seng, MEX-IPC, Nasdaq, Nikkei, Rusel, SMI, SP500, TSE and WIG. The secondary aim of the work is to determine the correlation coefficients of rates of return between foreign stock exchange indices and rates of return of Polish WIG index in January and February. Indices quotations are taken from the websites of Polish Brokerage House DM BOS.
The null hypothesis tested in this paper, states that the average monthly rates of return in January or December, calculated for each of 22 analyzed indices, is equal to zero (for % 5 = α ). Rejection of the null hypothesis would be tantamount to accept the alternative hypothesis that the average monthly rates of return in these two analyzed months, for a particular stock index, is statistically different from zero. The rejection of the null hypothesis will prove the occurrence of the calendar effect in that month.
LITEARTURE REVIEW REGARDING JANUARY AND DECEMBER EF-FECTS ON EQUITY MARKETS
For the first time the existence of the January effect was described by Wachtel 49 , who indicated that the average rates of return of Dow Jones Industrial Average in the period 1927 to 1942, were higher in the first month of the year than in the others. 55 proved the existence of dissection of the January rates of return calculated for AMEX and Nasdaq indices. The statistically higher rates of return were registered in the first half of the month.
The presence of the January effect in other markets has been also proven in the following works: Officer 56 83 suggested that at the end of the calendar year high volatility of small-and medium-capitalization companies, which main shareholders are individual investors, is the result of their investment portfolios reconstruction. For instance, the ratio of buy orders to sell orders, placed by individual investors at the Merrill Lynch brokerage house, was high in January, and low in the end of December. Thus, the author tries to explain the existence of the January effect. In turn, the occurrence of the December effect might be explained by payment of capital gains tax. Individual investors liquidate long positions in their portfolios, on which negative rates of return were registered, in order to minimize capital gain tax. Similar approach is presented by Poterba 88 . Ogden 89 justifies the existence of the January effect with the use of the company's request for certain cash transactions at the end of the year in order to achieve 24 K. Borowski an adequate liquidity. Chang and Pinegar tried to explain the January effect pointing to the specific macroeconomic data and risk premium seasonality 90 . Similar approach is represented, among others by Kramer 91 . Kohers and Kohli 92 explained the occurrence of January effect referring to anomalies in business cycles. According to Ligon 93 , higher rates of return in January are the result of an increase in the trading volume on the financial markets and lower real interest rates. Another explanation for the occurrence of the seasonality effects on the different stock exchanges (including the Warsaw Stock Exchange), may be the capital inflow to the various markets, including emerging markets, e.g. Poland. In this way one can justify positive returns in January (January effect) or in May 94 . The correlation of rates of return observed on various emerging markets and correlation of capital flows registered between them, was investigated among others by Longin and Solnik 95 . In turn, capital transfers between the emerging markets were examined by Bekaert and Harvey 96 . Finally, it should be noted that the presence of positive returns during certain days of the week or month, and negative in others, is a characteristic feature of the financial markets and demonstrates the ineffectiveness of the analyzed market. This approach can be found in the work of French 97 , who does not give reasons for negative returns in the US market, considering them to be characteristic for this market and providing its inefficiency. A similar thesis presents Rogalski 98 .
DATA AND METHODS
The calculation of the closing price for two consecutive sessions is often applied in the process of analyzing the seasonal effects of rates of return. In the case of monthly seasonal effects, the rate of return will be computed with the use of closing value of the analyzed market index on the last session of the month It,, in relation to the closing value of the same index on the last session in the preceding month It-1: Due to the different initial dates of publication of each index, and taking into account the content of the database provided by the brokerage house DM BOS, the analysis of the seasonality effects for each index will take place in different time intervals. The Table 1 presents the first year of historic price data available in the data base. For all examined indices the end date of the analyzed time span was 31.12.2014. For example, in the case of the CAC40 index seasonality effect analysis period extended from January 1995 to December 2014, which is an equivalent of 20 monthly returns in January and December. The longest available time series covering more than 40 years, allowed to calculate 44 returns for Nasdaq index, and 45 for following indices: SP500, Nikkei and DJIA. Transaction costs were not included in the process of analysis of monthly rates of return.The index markings are in accordance with generally accepted abbreviations in the information service of the brokerage house.
After the calculation of December and January rates of return over the analyzed time span for each of 22 analyzed indices, the null hypothesis will be tested. The null hypothesis states that the average monthly rates of return is equal to zero (for % 5 = α ). Rejection of the null hypothesis would be tantamount to accept the alternative hypothesis that the average monthly rates of return, for a particular stock index is statistically different from zero, which will prove the occurrence of the calendar effect in that month, based on the closing prices of the two consecutive months.
The presence of calendar anomalies in the analyzed month, taking into consideration only the closing prices on the last trading session in two consecutive months, in case of the examined stock index, allows investors to achieve superior returns in the long run (which can be used in practice 99 ) and provides evidence for the existence of anomalies and witnesses against the theory of financial market efficiency. Thus, the results of research, can be considered as a voice in the discussion of the efficient market hypothesis, presented by Fama 100 . 99 In the form of investment strategy based on replicating and index portfolio at the close price on the last session in November (December) and liquidating the position at the close prices during the last session in December (January Source: own calculations
ANALYSIS OF RESULTS
The results of the analysis for each index are summarized in Tables 2. In the case the number of observation was lower than 30, Student's t-statistics was applied, otherwise normal distribution was used. The nominal rate of return was calculated as the product of the monthly average rates of return in a given month and the number 12. The following principle was adopted in the row "Null hypothesis verification" in the Table 2 to Table 5 . The null hypothesis verification: "TRUE" -there is no reason to reject the null hypothesis, "FALSE" -the null hypothesis should be rejected in favor of the alternative hypothesis. Source: own calculations
If there was no reason to reject the null hypothesis, then the word "TRUE" was placed in the cell, but when the null hypothesis was rejected in favor of the alternative hypothesisthe word "FALSE" was used.
For January average rates of return, the null hypothesis was rejected for the following 2 indices: BUX and Nasdaq. For the first of these indices, the monthly average rate of return is equal to 6,03%, while for the second it mounted to 2,70%. The first of these two indices -BUX is classified in the emerging markets segment, while the Nasdaq index represents one of the stock markets of developed countries. Average monthly rates of return were positive in the case of 15 indices and negative for 7 indices. The highest value of the nominal rate of return equal to 85,43% was observed in the case of Buenos index, and the lowest and equal to -12,22% for FTSE100. The null hypothesis verification: "TRUE" -there is no reason to reject the null hypothesis, "FALSE" -the null hypothesis should be rejected in favor of the alternative hypothesis. Source: own calculations 28 K. Borowski The null hypothesis verification: "TRUE" -there is no reason to reject the null hypothesis, "FALSE" -the null hypothesis should be rejected in favor of the alternative hypothesis. Source: own calculations
In the case of monthly rates of return in December the null hypothesis was rejected for the 15 indices (in parentheses are given respectively, the monthly average rate of return and the level of confidence): All-Ord (1,88%, 1,05%), BUX (3,94%; 3,36%), CAC40 (1,99%; 1,87%), DJIA (1,67%; 0,92%), DJTA (1,61%; 1,45%), DJUA (2, 60%; 1,26%), EOE (2,71%, 2,25%), the FTSE100 (2,15%, 1,27%), MEX-IPC (3,49%, 2,27%), Nasdaq (1,94%, 1,62%), Nikkei (1,74%, 1,54%), Russel (2,41%, 2,12%), SP500 (1,72%, 0,98% ), TSE (2,06%, 1,11%) and WIG (4,34; 4,14%) . Among these indices, are classified stock exchange indices of both group of countries: developed countries (e.g. DJIA, DJUA, FTSE100) and the emerging markets (eg. WIG, BUX). Monthly average rates of return in December were positive in the case of all analyzed indices. The highest nominal rate of return of 52,11% was observed for WIG index and the lowest and equal to 11,51% for AMEX. The null hypothesis verification: "TRUE" -there is no reason to reject the null hypothesis, "FALSE" -the null hypothesis should be rejected in favor of the alternative hypothesis. Source: own calculations Table 6 presents the percentage of positive monthly rates of return in January in decreasing order. In all of the analyzed cases, the percentage of positive returns was greater than 50%. The most common positive rate of return was recorded for AMEX -80%. On the second place were registered two indices: B-Shares and Bovespa -75% of positive monthly rates of return, and on the third place three indices: Bueons, BUX, CAC40 and DAX -70%. Least likely of all analyzed indices, positive monthly returns were observed in the case of the WIG index -in 52% of all monthly rates of return. Source: own calculations Table 7 presents the percentage of positive monthly rates of return in December in the decreasing order. All of the analyzed cases proved that, the percentage of positive returns was greater than 50%. The highest percentage of positive rates of return was recorded for FTSE100 index -86,96%. On the second and third place were classified respectively DJUA (85,00%) and TSE (84,62%). The least positive monthly rates of return were registered in the case of Chinese B-Shares index -58,82% of all observations. It is worth noting that the first seven positions in Table 7 are occupied by indices of developed countries. The first emerging markets index in the table 7 is Mexican Stock Exchange index (MEX-IPC), for which positive monthly return were recorded in 76,19% of all observations. Regarding Warsaw Stock Exchange positive monthly return occurred in 66,67% of the analyzed observations. Source: own calculations Now let us consider the following investment strategy. We build our investment portfolio replicating the specific stock index during the last session in December at the close prices, and sell it at the last session in following January, at the close prices (DecemberJanuary portfolio). A similar investment strategies are applied concerning investment portfolios that were formed during the last session in November and closed on the last session in December (November -December portfolio). During the remaining months, the financial resources are stored on an interest-free deposit. The 16 years long compound rates of return for each of the indices, except that for which the database is shorter than 16 years (Russell index), is presented in Table 8 . Source: own calculations
The compound rates of return for the December -January portfolio was positive in 8 out of the 21 analyzed indices, i.e. approximately in 38% of all cases, while in the remaining 13 cases was lower than zero. The highest compound rate of return was registered in the case of Buenos index -212,36%. On the second and third place were classified the compound rates of return for: BUX (65,40%) and B-Shares index (60,69%). The worst result with the use of this strategy was observed for FTSE100 -loss of 29,4%.
The November -December strategy resulted to be more effective -all compound returns were positive. The highest rate of return was recorded, as for the December -January strategy, in the case of Buenos index, which amounted to 145,09%. On the second and the third position other Hispanic stock exchange indexes were classified: Bovespa (111,97%) and MEX-IPC (88,42%). The worst result was achieved for portfolio replicating SMI index -in this case the compound rate of return was equal to 10,79%. The strategy generated profit equal to 38,93% for Warsaw Stock Exchange index. Source: own calculations
The correlation coefficients of monthly returns in January and December between analyzed indices and WIG index are presented in Table 9 . The value of the correlation coefficient in January was higher than 0,6 and was recorded for the following indices: All-Ord (0,66), Nikkei (0,62), Russel (0,65) and TSE (0,70). The negative correlation coefficient was obtained for the successive indices: B-Shares (-0,11), Bueonos (-0,06), BUX (-0,18), DAX (-0,23), Hang Seng (-0,28), MEX-IPC (-0,20) and Nasdaq (-0,41). It should be noted that the negative value of the correlation coefficient in January between WIG and BUX indices, as well as relatively high negative correlation coefficient between WIG and two following indices: Nasdaq (-0,41) and DAX (-0,23) . This fact proves the hypothesis that external cash flows are not flowing onto the Polish and Hungarian stock exchange in the same moments in January, although both countries constitute parts of emerging markets. On the other hand, the negative values of the correlation coefficients, according to the modern portfolio theory, permit investors to build more efficient portfolios.
Comparison of correlation coefficients between WIG and analyzed foreign indices in December, showed that the value of the ratio was negative only in the case of B-Shares Index (-0,09), while for the other indices was positive. The values of the correlation coefficients higher than 0,6 were obtained for following indices: BUX (0,61), FTSE (0,61),
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K. Borowski MEX-IPC (0,61). The high value of the correlation coefficient in the month of December calculated for WIG and BUX index, equal to 0,61 allow to present the conclusion that the potential inflows of foreign investment funds onto Hungarian and Polish stock exchanges took place in the same periods of time in December.
CONCLUSIONS
In financial literature, the presence of the January effect and investors' convincement that the average rates of return of the stock index replicating portfolio is greater than zero in that month, seem to be strongly rooted. Meanwhile, the results obtained in this analysis confirmed the presence of returns statistically different from zero, only if the case of two stock indices, i.e. Nasdaq and BUX. An undoubted surprise, as well as the added value of this paper is the demonstration of the presence of rates of return, statistically different from zero, for stock index replicating portfolios in December. Calculations have shown the presence of the December effect for the following 15 stock indices: All-Ord, BUX, CAC40, DJIA, DJTA, DJUA, EOE, FTSE100, MEX-IPC, Nasdaq, Nikkei, Russel, SP500, TSE and WIG. Thus, it has been proved that for the analyzed stock indices, the seasonal effect was more frequent in December than in January, the latter is well known and widely described in scientific literature. This may provide an important evidence in determining investment strategy by investment funds or pension funds. Moreover it can also be used as a voice in the ongoing debate about the effectiveness of selected world financial markets. The obtained results confirm, to a certain extent, the results of previous studies conducted among others by Rozeff and Kinney 102 , Corhay et al. 103 , Clare et al. 104 and Gultekin and Gultekin 105 or Bernstein 106 . Further empirical analysis should be carried out in two directions. Firstly, to determine the statistical significance of rates of return on the selected financial markets in other months than analyzed returns in January and December. Secondly, the research should be extended to other world exchange indices.
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